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PROCEDURE FOR TESTING SXPLOSIVES FOR ACCEPTABILITY 
FOR USS IN FOREST SERVICE ‘ORK 1/ 


The fundamental tests to determine the acceptability of an explosive, and 
subsequent tests to determine the conformity of a lot of an explosive with its 
representative basic sample in accordance with the requirements of this circu- 
lar shall, except for easily performed field tests, be made by the U.S, Bureau 


of Mines, 


DEFIUITION OF AY ACCEPTASLE EXPLOSIVE 


An acceptable explosive is a detonating explosive that has been authenti- 
cated by the U.S. Bureau of Mines as being suitable, safe, and efficient for 
the performance of Forest Service work wnen used in accordance with the 
requirements of this circular. 


Explosive mixtures of oxidants and combustibles of the gunpowder type, ex- 
vlosives to be compounded at the place of use, compressed and liquefied gases, 
end liquid explosives are not acceptadle for Forest Service use. 


ACCEPTABILITY TESTS 


An explosive may be tested to determine (1) its basic data for admission 
to and its position upon the acceptable list, and (2) (when the Forest Service 
exorcises its right to have explosives to be furnished on bids tested by the 
Bureau of Mines) its conformity to the type, class, and srade (with its attend- 
ant characteristics), to which the basic sample was assigned. The methods of 
determining this conformity of an explosive are described herein. 


The items constituting the comlete acceptability test which determines 
the admission of an cxvlosive to the acceptable list of explosives for Forest 
service work are listed under fecs, wnicn are as follows: 


/ The Bureau of Mines will welcome reprinting of this paper, provided the 
following footnote acknowledsment is used: "Reprinted from U.S, Burcau of 
Mines Information Circular Wo, 6841," : 
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List of Fees?! 

For complete tests for: OR 
1. Fire joxtner seseur los explosives be dap Sur? iP aes. ok eae + ioe OTSA 


CO. Acceptable explosives that are not required to pass. the | 
firo=sctting test. 66k es ee Ge Se we wes Saw bo ee Pe 


The items under (1) are as follovs: 
(3) Chemical ane lysies. @. 6 d- 8 & 4.6 & ik we Se ee Hee ae oe OREO: 
(b) Physical cxaminat ion (including cartridge count) . — eo Oe 


(c). Threc test shots in the ballistic: pendulum to deraniine the 
unit deflective charge e e ry e e e 8 e e e e e ° ° o ¢ e e e 20 ,00 


(d) Three rate-of-detonation tests,.in paper tubes». ee ee 5 ACC 
(c) Water-resistance test, without wrappor . . . ‘eae 4 eT ee eee 
(f) Explosion-by-influence feck Meivea sated inothed) ye ee. eee 


(g) Pendulum friction test, to determine seneteteencn: to | 
frictional. Impacts. was, wm, oS" doch. Gi Ook Sew. He, ee a ge TERM 


(h) Freezing test, by crusher board. . oe ee ee ee ee eT e8 
(i) Fire-setting capacity. .. 0... sete ee ee ee ew ee ew) 400 
Other tests: 


(ji) One gage test, to determine the gascous products. of 
Veron tea e e e e e . 8 e ie. & ‘e ° ® ° e ° e ° ° e e e o . e ; 15.090 


(ic) Benda lake test of detonators or Sieaeric detonators Ss atoms Se 4 00 


To be admitted to the Forest Service list of acceptable explosives that 
are not required to pass the fire-sctting test (listed as 2 above) an explo- 
sive must be able not only to pass items (g) and (h):, but it must continue tc 
possess the characteristics shown in items (a) to (f£) , Inclusive, with toler- 
ances, The same is required for the list of fire weather acceptable explosiv:: 
— as 1 above), and in addition the explosive must be able to pass iter 
iy. 


aa 


c/ These fees conform to those promulgated in Bureau of Mines Schedule 1-8, 
Procedure for Testing Explosives Used in Metal Mines, Tunnels, Quarries 6° 
Gther ene tanorine Operations, with Tést: MoGuAreMents and ‘Schedule of Fees, 


1925, 3 pp. 
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ACCES TABLE AYPLOSIVES FOT TO BE COVSIDE™ED AS 
PEOMATENTLY ACCEPTAPT Es 


After further experimants rnd corferences the Forert Service may find it 
advisable to adopt additional and more severe tests to which nll acceptable 
explosives may be suojected in the hope that, throwsh the use of only such cx- 
vlosives as pass the more severe tests, the lives of blarctors may be safo- 
guarded bcttcr and the menace of fire eliminated, 


The manufacturer of an acceptable cxplosive may withdraw it from the list, 
and he is urged to do so waon replacing an acceptable explosive with one of 
superior Gualities, 


CONDITIONS UNTER WHICH TESTS WIL BE MADE 


(1) Tests will be mode at the Sxplosives Testing Station of the Bureau of 
Mines, at Bruceton, Pa,, and the conduct of the tests snall be entirely in the 
hands of the Bureau's renresentative in charge of the toasts. 


(2) Applications for tests must be addressed to the Forester, U.S. 
Forest Service, Washington, D.c., in eccordance with tne instructions of that 
reau, The formulas of exvlosives for which tests ere desired must accompany 
tne applications for tests. 


(3) The manufacturcr or ayplicant granted vermission to have tests made 
snall snip prepaid end consign to the Exvnlosives Ergineer, Burcau of Mines 
Testing Station, Bruceton, Pe., each explosive in cartridge sizes and quanti- 
tics as requested, together with the criginal bill of lading, and ali copies 
thereof, For the complete official test 50 pounds of each explosive is re- 
quired, Cartridged explosives should be 1-1/4 by 8 inches in size. To facili- 
tate the maxin:; of tests on free-flowing bag porders samples of these should 
also be submitted in 1-1/H-py S-inch cartridges. 


(41) If in the course of mexing the complete accentatility tost an explo- 
sive fails on any iten of the test that it shcula pass, or an unfavorable 
Characteristic develops, the tost shall be discontinued at that point; in such 
@ case, or iv tie explosive is withdrann, charzes vill be assessed for all the 
items of the test that have becn made up to the time of the failure or with 
drawal, plus a handling charze of five dollars ($5.00). Tho balance vill be 
returned to the apolicant. 


(5) The results of tests are to be considered confidential -ithin the 
applicant's organization end are not to be made public prior to official pub- 
lication by the Forest Service. 


PRESCRIBED CONDITIONS FOR USE OF ACCEPTABLE EXPLOSIVES 


1, That the exslosive is in all respects similar to tic basic samle 
autnorized for the acceptable liet. 
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= at the explosive shall be storea wider such conditions as to avoid 
res in its cneracteristics as mich as possible. 


3. That tne explosive, if frozen, shali be thorowshly thawed in a safe 
and cuitable manner before use, 


4, That, in blesting vith the explosive, electric detonators are used of 
not less efficiency than a No, 6, containing a charge of l-gram of a mixture ty 
weight of &C narts of mercury fulminate and 20 parts of potassium chloratc, 


5, That tne charze shall not be fired by fuse, 


6, That the charze s ‘all not be fired without stemming or with combust- 
ible stemming, but shall firmly confined with fireclay or other incombust- 
ible stemming. 


{. That when cartridged explosives are used in blasting the "wrapper" of 
the cartridge shall always be included as part of the charge. 


TEST REQUIREMENTS OF EXPLOSIVaS FCR FOREST SrxkVICE VWORL 


Hach charge shall be fired with an electric detonator of not less effi- 
ciency than a No, 5 detonator, whose detonating charge consists, by weigut, of 
0 parts of mercury fulminate and 20 parts of potassium chlorate (or their 
equivalent) . | 


The failure of two or more charges to detonate or explode completcly in 
the course of the official tests when fired with a suitacle detonator uncer 
confinement equal to or sreater than 1 atmosphere will be considered an un- 
favorable result, 


The explosive must be in such condition that the chemical and physical 
tests do not shov any unfavoraole results. An exvlosive will be considered w- 
satisfactory if it is not chemically stable, if it snows leaxage of liquid 
explosive ingredient, or if it is in such condition that cxudation of liquid 
explosive ingredient would occur in handling, transportation, and storaze. 


ReVinwW OF TssT DATA ALD ASSIGNMENT OF ALI EXPLOSIVE TO ITS TYPH, CLASS, 
GRADE, AND USE 


After a sample of en explosive has been tested the data obtained will be 
reviewed to establish the type, class, and grado of the explosive, or, in tue 
case of a re-test, its confornity with the basic sample, The explosives whicr 
have already beon autnenticated by the Forest Service are of the nitric ester 
or nitrosubstitution types, or mixtures which behave as such. If necessary, 
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additional types will be established from the chemical analyses of the samples 
tested and chiefly on the basis of the ingredient used for sensitizing the ex- 
plosive. 


In establishing the conformity of an explosive after re-tcest to the type, 
class, and grade to which the basic sample vas assigned the tolerances proml- 
gated by the Bureau of Mines (for permissible explosives) will be applied to 
its chemical constituents other than moisture. These tolerances provide for 
reasonable limits of variations in the results of analyses and tests as they 
are repeated upon samples of acceptahle explosives. 


The ingredients of an acceptable explosive shall be considered to be those 
substances recorded as found by the Bureau of Mines in the original sample. 


The basic sample will not be considered acceptable if it contains over 2 
percent of moisture, A tolerance of 1.5 percent will be applicd on a rotested 
sample, 


Table I contains the numerical values that will be applied for various 
quantities of a constituent (other than moisturc) found in a retested sample. 


TABLE I.-- Tolerances for other ingredients or their 
equivalents in quantities not exceeding 
60 percent 1/ 


tity of constituent} Limit of ‘Quantity of constituent! Limit of 
| | variation | | ' variation 
From -  ! To ~ | of total | From - | To - | of total 
| __ explosive ; explosive 
Percent : Percent | Percent | Percent , Percent | Percent 
~ 0.0 | a 1.0 | 23.5 ‘+ 26.4 | 2.0 
1.5 | 24 i: del | 26.5 ' =6©30.4 : 2.1 
5 | ose | ue | BB BR | GS 
Cs ® oe i 435 e e 
| | | 37 40" me 
5.5 6.4 | ue © 4o.5  » Ub | 2.5 
6.5 ; 94 | it ; Ws | Ub | 2.6 
95) he | 5 |B | ot | ar 
11.5 | Wu | 1.6 50,5 | UU 2.8 
14.5 1 17 Lee 7 54.5 | 57. | 29 
1755 | 208 | 1.8 | oR 4 COO 3.0 
Os a eee ee | 


1/ Except for (a), all ingredients exceeding 60 percent and (b), carbonaceous 
combustible matcrial regardless of quantity, the tolerance for (a) and (b) 
shall be equal to 3 percent, (c) Ammonium nitrate, ammonium chloride, and 
ammonium sulphate; the tolerance will be applied to the sum of these ingred- 
ients which will be revorted as commercial ammonium nitrate, The sum of the 
ammonium chloride and the ammonium sulphate will be reported separately in a 
note, and the tolerance applied to their sum will be 4 percent of the com- 
mercial ammonium nitrate reported as present in the basic sample, except in 
those cases where the tolerance thus applied would be less than for a sepa- 
rate ingredient for, in this last mentioned case, the tolerance for "other 
ingredients" would apply. 
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Cartridze Count 
\ 


The cartridge count (that is, the number of cartridges in a 50-pound case’ 
will be computed from the physicnl examination and/or by actual count of tic 
cartridges in a 50-pound case. A total variation of 10 cartridges will be ai- 
lowed for cartridge counts below 130,-and for 130.or over a total variation o: 
9 percent will be applied, As far as possible, the established variations in 
cartridge count will be.in.aecordance with the variations now used commonly ty 
the manufacturers, which are as follovs: | . 


Cartridge count per 50—pound 
7 | case 
Golatinized explosives _ * | 85-95 
| 8&-98 
93-105 
95-105 


Ungelatinized explosives 105-115 
| ; : - | 107-117 


Ungelatinized exnlosives, low-density 124-136 
| | | 145-159 
LEL-1S80 


Grade 


The grade of basic sample will be established on the basis of the unit 
deflective charge determination in accordance with table II. 


TABLS II,-- Grade and unit deflective charge — 
of acceptable explosives 

| Unit d€aeflective charge 

i | Gelatinized 


: Ee 


‘Grade c Ungelatinized | Ammonia | Straizht 
20 : |: 260-285 fo | 
30 : 245-265 | 270-290 | 
4) | 225-250 | 255-270 ! 245-275 
«50 : 205-225 1/ | = 
£0 3 : 205-230 | 225-250 | 210-235 


1/ Straight mitroglycerin dynamite, 


As an example of the use of the above table, suppose that tne unit de- 
flective charge determined on a basic samnle of an ungelatinized explosive 
were 229; then the grade would be 4O percent, | 
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Use 


The physical characteristics found for a basic sample of explosive will 
be compared with those recorded in Forest Service table ITI 3/ and will then 
be recommended for use alon,; vith other ex>.losives having similar characteris- 


tics, 
BASIC SAMPL= 


The term basic sample as used in this circular refers to the explosive 
possessing the type, class, and grade charactoristics sought, as recorded in 
Forest Service table III, and the composition by chemical analysis recorded in 
the files of the Bureau of Mines. The mumber of basic samples may increase as 
new explosives are admitted to the acceptable list. 


3/ Characteristics of Acceptable Explosives for Forest Service Use: Filelin 
Washington Office of the U.S. Forest Servicc, 
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